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(54) METHOD OF MANUFACTURING RESONATOR 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of manufacturing a 
resonator having small insertion loss and a structure, in which a metal 
film used for forming a microstrip line or a resonator is formed on a 
dielectric board. 

SOLUTION: A first to a third ceramic green sheet, 24, 26, and 30, are 
laminated, and a metal film 23, electrodes 27 and 28 used for forming 
an input/output coupling circuit, and a grounding electrode 33 are 
transferred onto the ceramic sheets 24, 26, and 30 respectively from 
transfer materials formed on support films of synthetic resin for the 
formation of a resonator, and the laminate containing the ceramic 
green sheets 24, 26, and 30 is baked so as to form the dielectric 
board. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a resonator and this resonator which have 
the structure where the metal membrane for constituting a resonator is formed in the dielectric substrate at the detail 
more about the manufacture approach of a resonator and resonator which are used for a dual mode band pass filter etc. 
[0002] 

[Description of the Prior Art] Conventionally, the resonator and band pass filter which come to form metal membranes, 
such as a stripline, in a dielectric ceramic substrate are known. On the occasion of manufacture of this kind of resonator, 
a stripline etc. is formed by screen-stenciling conductive paste on a ceramic green sheet. After an appropriate time, the 
laminating of the ceramic green sheet with which conductive paste was printed, and other ceramic green sheets is 
carried out, and a layered product is obtained. A ceramic sintered compact is obtained by calcinating the obtained 
layered product. The external electrode connected or combined by the stripline is formed in the outside surface of this 
ceramic sintered compact, and the above-mentioned resonator is obtained by it. 
[0003] 

[Problem(s) to be Solved by the Invention] By the manufacture approach of the conventional resonator, when a stripline 
etc. screen-stenciled conductive paste on a ceramic green sheet, it was formed. However, in the stripline formed by such 
approach, irregularity had arisen into the edge part under the effect of the mesh of a screen mask. This irregularity 
appears according to the irregularity of a screen mask. Therefore, irregularity of the edge was not able to be lost when a 
stripline was formed by screen-stencil. 

[0004] The irregularity produced in the above-mentioned edge seldom became a problem, when the resonator of a low 
frequency field was constituted. However, in the resonator used in a RF field like a millimeter wave band, a current will 
flow intensively to the outside surface of metal membranes, such as a stripline, according to the skin effect. Therefore, 
loss will become large if irregularity exists in the edge. Therefore, with the resonator and filter which were constituted 
using the conventional screen printing, the insertion loss could not but become large. 

[0005] The purpose of this invention is to offer the manufacture approach of a resonator and this resonator which make 
it possible to be able to cancel the fault of the conventional technique mentioned above, and to be able to control the 
irregularity in the metal membrane edge for constituting a resonator, therefore to obtain the resonator of low loss. 
[0006] 

[Means for Solving the Problem] The metal membrane for the manufacture approach of this invention being created by 
a certain height location in a dielectric substrate, and said dielectric substrate side or a dielectric substrate, and 
constituting a resonator, The ground electrode of at least one sheet arranged so that it may counter through said metal 
membrane and a dielectric substrate layer, The 1st [ which is the manufacture approach of a resonator equipped with the 
I/O coupled circuit of the pair by which capacity coupling was carried out to said metal membrane ] imprint material by 
which said metal membrane was formed on the 1st support film, The 2nd imprint material by which the electrode which 
constitutes said I/O coupled circuit was formed on the 2nd support film, The process for which said ground electrode 
prepares the 3rd imprint material formed on the 3rd support film, The process which imprints a metal membrane from 
said 1st imprint material on the 1st ceramic green sheet, The process which imprints this electrode from the 2nd imprint 
material by which the electrode which constitutes said I/O coupled circuit is formed on the 2nd ceramic green sheet, 
The process which imprints a ground electrode from said 3rd imprint material on the 3rd ceramic green sheet, said the 
1- by which said metal membrane, the electrode, and the ground electrode were imprinted, respectively — with the 
process which obtains the ceramic green sheet layered product equipped with the 3rd ceramic green sheet at least It is 
characterized by having the process which calcinates said ceramic green sheet layered product, and forms said dielectric 
substrate. 



[0007] On the specific aspect of affairs of the manufacture approach concerning this invention, the die length of the 
edge section of said metal membrane is made into 1 .02 or less times [ in case irregularity does not exist in this edge at 
all ] die length, and loss by the skin effect can be further reduced by it. 

[0008] other specific aspects of affairs of the manufacture approach concerning this invention — said the 1- in the 3rd 
imprint material, the edge of the electrode with which the process which forms the electrode and ground electrode 
which constitute said metal membrane and an I/O coupled circuit on a support film, respectively is performed by the 
photolithography method, therefore constitutes the above-mentioned metal membrane and an I/O coupled circuit, and a 
ground electrode can be graduated certainly. 

[0009] The resonator concerning this invention so that it may be obtained according to the manufacture approach of this 
invention and may counter through the metal membrane formed in a certain height location in a dielectric substrate, and 
a dielectric substrate side or a dielectric substrate, said metal membrane, and a dielectric substrate layer And it is a 
resonator equipped with the I/O coupled circuit of the pair by which capacity coupling was carried out to said metal 
membrane, and the ground electrode of at least one layer arranged so that it may counter through a dielectric substrate 
layer to said metal pattern. The die length of the edge of said metal membrane is characterized by considering as 1 .2 or 
less times of die length in case this edge does not have irregularity at all. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is clarified by explaining the concrete example of this 
invention, referring to a drawing. 

[001 1] In this example, the dual mode band pass filter 1 shown in drawing 2 is manufactured, a flow chart shows to 
drawing 5 — as - first — the 1- the 3rd imprint material is prepared. As shown in drawing 6 (a), the 1st imprint material 
21 has the metal membrane 23 formed on the 1st support film 22 and the 1st support film 22. A metal membrane 23 is 
equivalent to the metal membrane for being built in the dual mode band pass filter 1 (referring to drawing 2 ), and 
constituting a resonator. Although the back explains the concrete configuration of this metal membrane in full detail, the 
metal membrane 23 is shown by drawing 6 (a) in schematic drawing. 

[0012] As a support film 22, the proper synthetic-resin film of a polyethylene terephthalate film etc. excellent in 
firmness can be used. In forming a metal membrane 23 on the support film 22, by this example, a metal membrane is 
first formed all over the top face of the support film 22. That is, after applying a photosensitive paste, according to the 
configuration of a metal membrane 23, the metal membrane 23 of a desired pattern configuration is formed by 
sensitization and developing negatives, i.e., the photolithography method. Moreover, when vacuum evaporationo or a 
spatter is used for the formation approach of this metal membrane, after giving a photoresist according to the 
configuration of a metal membrane 23, the metal membrane 23 of a desired pattern configuration is formed by exposing 
and developing negatives like the case of a photosensitive paste. 

[0013] As mentioned above, since a metal membrane 23 is formed by the photolithography method, there is very little 
irregularity in the edge compared with the metal membrane formed of printing of conductive paste. 
[0014] In addition, the metal or alloy with Cu proper as a metal etc. which constitutes the above-mentioned metal 
membrane 23 can be used. Next, a ceramic green sheet is separately prepared as shown in the right-hand side of the 
process which prepares imprint material for drawing 5 . A ceramic green sheet is obtained by carrying out sheet forming 
of the ceramic slurry which uses as a principal component the dielectric ceramics which constitutes the dielectric 
substrate 2 of a band pass filter 1 . 

[0015] As shown in drawing 6 (b), the 1st imprint material 21 is put from a metal membrane 23 side on the 1st ceramic 
green sheet 24 prepared by doing in this way. After an appropriate time, the 1st imprint material 21 is pressurized by the 
ceramic green sheet 24, and a metal membrane 23 is stuck to the ceramic green sheet 24 by pressure. Next, the support 
film 22 exfoliates from a metal membrane 23. Thus, as shown in drawing 6 (c), a metal membrane 23 is imprinted by 
the 1st ceramic green sheet 24 from the 1st imprint material 21 . 

[0016] As a lower part part is buried with the 1st ceramic green sheet 24, the metal membrane 23 is stuck to the 1st 
ceramic green sheet 24 by pressure, as shown in drawing 6 (c). 

[0017] Drawing 6 (a) In - (c), although the metal membrane 23 was imprinted from the 1st imprint material 21 on the 
1st ceramic green sheet 24, the electrode and ground electrode which constitute the below-mentioned I/O coupled 
circuit are also imprinted similarly. That is, on the 2nd and 3rd support film, the electrode and ground electrode which 
constitute an I/O coupled circuit by the photolithography like the above-mentioned metal membrane 23 are formed, and 
the 2nd and 3rd imprint material is prepared. Next, the electrode and ground electrode which constitute an I/O coupled 
circuit with a replica method are imprinted by the 2nd and 3rd ceramic green sheet from the 2nd and 3rd imprint 
material, respectively. 

[0018] above-mentioned the 1- the 3rd ceramic green sheet is explained with reference to drawing 1 . Drawing 1 is a 
decomposition perspective view for explaining the configurations of the ceramic green sheet used for obtaining the band 



pass filter 1' shown in drawing 2 , and the electrode pattern formed on it. 

{00 19] .The metal membrane 23 is imprinted by the imprint process which the flat-surface configuration mentioned 
above on the 1st [ of a rectangle ] ceramic green sheet 24. In this example, a metal membrane 23 has the configuration 
of a rhombus. Through tube 23a prolonged in one direction of the diagonal line is formed in the center of a metal 
membrane 23. Through tube 23a has a rectangular configuration, and it is arranged so that the longitudinal direction 
may become parallel to the longitudinal direction of the 1st ceramic green sheet 24. 

[0020] In the dual mode band pass filter 1 of this example, if an input is applied from the below-mentioned I/O coupled 
circuit, the resonance spread in a direction parallel to the die-length direction of through tube 23a of a metal membrane 

23 and the direction which intersects perpendicularly with a list with this die-length direction will arise. Through tube 
23a combines these two resonance, and it is prepared in order to acquire the property as a dual mode band pass filter. 
[0021] In addition, in drawing 6 (a) - (c), although the 1st ceramic green sheet 24 and the formation process of a metal 
membrane 23 were shown in schematic drawing, as shown in drawing 1 , beer hall 24a is formed in the 1st ceramic 
green sheet 24 near [ four ] the corner part, and the beer hall electrode 25 is formed in each beer hall 24a. The beer hall 
electrode 25 is formed by being filled up with conductive paste, after forming beer hall 24a in the ceramic green sheet 

24 by punching etc. 

[0022] But after preparing the ceramic green sheet 24 with which beer hall 24a is formed, in the process which imprints 
a metal membrane 23, it may be similarly filled up with the beer hall electrode 25 in beer hall 24a with a replica 
method. * 
[0023] As shown in drawing 1 , the laminating of the 2nd ceramic green sheet 26 is carried out above the 1st ceramic 
green sheet 24. The electrodes 27 and 28 which constitute an I/O coupled circuit are formed in the 2nd ceramic green 
sheet 26. Finally, electrodes 27 and 28 are constituted so that capacity coupling may be carried out to a metal membrane 
23 through a dielectric layer. 

[0024] The joints 27a and 28a of the end of the electrodes 27 and 28 which constitute an I/O coupled circuit are parts by 
which capacity coupling is carried out to a metal membrane 23, and the edges 27b and 28b of the other side are 
electrically connected to the below-mentioned beer hall electrode formed in the 3rd ceramic green sheet. 
[0025] In addition, the above-mentioned electrodes 27 and 28 currently formed on the 2nd ceramic green sheet 26 are 
obtained like the approach of imprinting a metal membrane 23 on the ceramic drawing 6 (a) 1st green sheet 24 shown in 
- (c). That is, after putting the 2nd support film with which metal membranes 27 and 28 were formed from electrode 27 
and 28 side on the 2nd ceramic green sheet 26 and sticking it by pressure, electrodes 27 and 28 are imprinted by the 
ceramic green sheet 26 by exfoliating the 2nd support film. 

[0026] Moreover, also in the ceramic green sheet 26, near [ four ] the corner part, beer hall 26a is formed and the beer 
hall electrode 29 is formed in this beer hall 26a, respectively. The beer hall electrode 29 is constituted so that it may 
connect with the beer hall electrode 25 formed in the 1st ceramic green sheet 24 electrically. 

[0027] On the 3rd ceramic green sheet 30, mostly, it corrects and the ground electrode 33 is formed in the whole surface 
except for the part in which the connection electrodes 31 and 32 are formed. The connection electrodes 31 and 32 are 
electrodes for connecting with the exterior, and these connection electrodes 31 and 32 are separated as electrically as the 
ground electrode 33. That is, the connection electrodes 31 and 32 are arranged in notching 33a of the ground electrode 
33, and 33b. As a broken line shows, the beer hall electrodes 34a and 34b are formed in the inferior surface of tongue of 
the connection electrodes-31-and32. The beer hall electrodes 34a and 34b are electrically connected to the I/O 
electrodes 27 and 28 with which the lower limit is formed on the 2nd ceramic green sheet 26. 
[0028] Moreover, also in the 3rd ceramic green sheet 30, near [ four ] the corner, the beer hall electrode 35 is formed 
and the beer hall electrode 35 is electrically connected to the beer hall electrode 29 formed in the 2nd ceramic green 
sheet 26. 

[0029] In addition, the ground electrode 33 and the.connection electrodes ^ 1 and.32 which are formed on the 3rd 
ceramic green sheet 30 are constituted by imprinting on the 3rd ceramic green sheet" 30, after being formed by the thin 
film forming method on the 3rd support film. 

[0030] In this example, the laminating of the 4th ceramic green sheet 36 is carried out to the method of the lowest. The 
ceramic green sheet 36 has the beer hall electrode 37 near [ four ] the corner part. Moreover, although not illustrated in 
drawing 1 , the ground electrode is formed in the whole surface on the inferior surface of tongue of the ceramic green 
sheet 36. 

[0031] above-mentioned the 1- a layered product is obtained by carrying out the laminating of the 4th ceramic green 
sheet 24, 26, 30, and 36, and pressurizing in the thickness direction. By calcinating this layered product, the band pass 
filter 1 shown in drawing 2 is obtained. 

[0032] In the dual mode band pass filter 1, as shown to drawing 3 in a schematic-drawing-top view, the I/O electrodes 
27 and 28 are arranged so that it may overlap [ above the above-mentioned metal membrane 23 (i.e., a dielectric 



substrate layer) ]. Moreover, the edges 27b and 28b of the I/O electrodes 27 and 28 are connected to the connection 
.electrodes 31 and 32 by the beer hall electrodes 34a and 34b. 

[0033] Moreover, as shown in drawing 4 (a) - (c), the ground electrodes 33 and 38 currently formed in the top face and 
inferior surface of tongue of the dielectric substrate 2 are electrically connected by the beer hall electrode 3. The 
laminating of the beer hall electrodes 25, 29, 35, and 37 currently formed in the corner part in each ceramic green sheets 
24, 26, 30, and 36 mentioned above is carried out, and the beer hall electrode 3 is constituted. 
[0034] The dual mode band pass filter 1 obtained by this example As mentioned above, by forming the electrodes 27 
and 28 and the ground electrodes 33 and 38 which constitute the metal membrane 23 for constituting a resonator, and an 
I/O coupled circuit by the replica method Irregularity in these edges is lessened very much by it, and the die length of 
the edge of a metal membrane is especially made into 1 .02 or less times in case irregularity does not exist in this edge at 
all in the above-mentioned metal membrane 23. Therefore, an insertion loss can be reduced even if current 
concentration near the edge by the skin effect arises. This is explained based on the concrete example of an experiment. 
[0035] As dielectric ceramics which constitutes the above-mentioned dielectric substrate 2, the ceramics which uses the 
oxide of Ba, aluminum, and Si of specific inductive capacity 6.27 as a principal component was used. Moreover, Cu 
constituted various electrodes, such as a metal membrane 23. According to the manufacture approach of the above- 
mentioned example, the appearance produced the dual mode band pass filter 1 which has TORIPU rate structure with a 
3.6x3.6x height of 0.6mm. In addition, the metal membrane 23 has been arranged in the middle height location. The die- 
length direction of the configuration of a metal membrane 23 is the rhombus configuration whose dimension of 2800 
micrometers, the die-length direction, and the direction that intersects perpendicularly is 2000 micrometers. Through 
tube 23a has a configuration with a rectangle of 200x1400 micrometers, and has been arranged in the center of a metal 
membrane 23. 

[0036] In the dual mode band pass filter 1 constituted as mentioned above, some electrodes 27 and 28 for constituting 
an I/O coupled circuit were disconnected in the height in which electrodes 27 and 28 are formed in the dielectric 
substrate 2, and some electrodes 27 were observed. A result is shown in drawing 7 (a). Drawing 7 (a) is drawing by the 
scanning electron microscope photograph in which some electrodes 27 are shown. 

[0037] If it removed that each electrode was formed of the print processes of conductive paste for the comparison, the 
dual mode band pass filter constituted like the above-mentioned example was prepared. Some scanning electron 
microscope photographs of the electrode 27 of the dual mode band pass filter prepared for this comparison are shown in 
drawing 7 (b). 

[0038] Since the electrode is formed by the replica method according to this example so that clearly from drawing 7 (a) 
and (b), the edge is smooth and it turns out [ of the line breadth of an electrode, and dispersion of thickness ] that it is 
small. „ 

[0039] Moreover, an alternate long and short dash line A and a continuous line B show the reflection property and 
passage property of a dual mode band pass filter of an example which were constituted as mentioned above to drawing 

8 , respectively. Moreover, a broken line C shows the reflection property of the dual mode band pass filter prepared for 
the comparison, and a broken line D shows a passage property. 

[0040] Furthermore, the enlarged drawing of the above-mentioned passage property is shown in drawing 9 . In drawing 

9 , a continuous line B and a broken line D expand and show the passage property of the example shown in drawing 8 , 
and the example of a comparison, respectively. According to this example, compared with the example of a comparison, 
it turns out that the insertion loss in a passband can be reduced by about 0.6dB so that clearly from drawing 8 and 
drawing 9 . 

[0041] Therefore, in the dual mode band pass filter 1 of this example, since the electrode, especially the metal 
membrane 3 are formed by the above-mentioned replica method, it turns out that an insertion loss can be reduced 
effectively. 

[0042] The insertion loss in the passband rfaJbMd^ass^twj^te^o power consumption. ^ TT^refore, power 
consumption can be madesmall, so that an insertion loss is small. Drawing 10 is'lfscH^ view 
for explaining the important section of the -dual mode band pass filter concerning the 2nd example of this invention. The 
metal membrane 53 is formed in the middle height location of the dielectric substrate 52 in the dual mode band pass 
filter 5 1 . Electrodes 27 and 28 (refer to drawing 1 ), the ground electrode 33 (refer to drawing 1 ), etc. for the dielectric 
substrate layer being formed above the metal membrane 53 like the dualmode' band pass filter of the 1st example, and 
constituting an I/O coupled circuit are formed similarly. The dual mode band pass filter 5 1 is similarly constituted, if the 
configuration of a metal membrane 53 removes differing from the metal membrane 23 of the 1st example. 
[0043] The above-mentioned metal -membrane 53 is made into the configuration with a random appearance so that 
clearly from drawing 10 . Through tube 53a informed in the metal membrane 53. The resonance spread in the direction 
to which a joint with the metal membrane '5S of the I/O coupled circuits 54 and 55 is connected, and the resonance 



spread in tfo direction which intersects perpendicularly with this resonance are combined, and through tube 53a is 
constituted so that the property as a dual mode band pass filter may be acquired. 

[0044] The configuration of the metal membrane for constituting the resonator in this invention is not limited to a 
rhombus like the 1st example, and can deform suitably like the random configuration shown in a triangle, a rectangle, 
and drawing 10 . 

[0045] Next, in this invention, when the die length of the edge of a metal membrane is 1 .02 or less times in case 
irregularity does not exist at all, based on the concrete example of an experiment, it explains that an insertion loss can be 
reduced effectively. The experiment was conducted using the simulation analysis. 

[0046] The ceramic green sheet with a 4.0x1. Ox thickness of 0.2mm was prepared using the dielectric ceramics 
constituted so that the dielectric substrate of specific inductive capacity 6.27 might be obtained. On this ceramic green 
sheet, Cu film of a rectangle with a O.Smmxl.Ommx thickness of 5 micrometers was formed with the replica method 
like the 1st example in the center, and the microstrip line which consists of Cu film was formed. 
[0047] The ceramic green sheet with which the above-mentioned microstrip line was formed was calcinated, and the 
transmission characteristic of this microstrip line was measured. In this case, the irregularity (for the die length which 
meets the edge, the distance of 100 micrometers, a crest, and a trough is x micrometers) of various magnitude was 
formed in the edge of the above-mentioned microstrip line intentionally, the magnitude x of this irregularity was 
changed and various microstrip lines were formed. The transmission characteristic of these microstrip lines was 
measured. A result is shown in drawing 1 1 . 

[0048] Moreover, the metallic material which constitutes a microstrip line was changed like the above-mentioned 
microstrip line, and the microstrip line which consists of a metal of various resistivity was constituted. The transmission 
characteristic at the time of constituting the microstrip line which consists of these various metals is shown in drawing 
12. 

[0049] Moreover, the irregularity of the edge of the above-mentioned microstrip line is **5 micrometers, and drawing 
13 is drawing showing the comparison of the transmission characteristic of a microstrip line which consists of Cu 
constituted compared with the case where irregularity does not exist at all so that it might be 1.02 times the die length of 
the edge of this, and a transmission characteristic although irregularity did not exist, when aluminum constitutes a 
microstrip line. In addition, aluminum is 1 .64 times the resistivity of Cu. 

[0050] When irregularity exists in the edge of a microstrip line, compared with the case where irregularity does not 
exist, the die length of the edge becomes long. It turns out that it is almost the same as that of the case where the 
microstrip line in which irregularity does not exist, using aluminum is constituted so that clearly from drawing 1 1 - 
drawing 13 . That is, even if it is the case where Cu is used as an electrode material, when the irregularity of the edge 
exceeds 1.02 times in case irregularity does not exist, it turns out that the case where it uses as an electrode material , and 
loss expand aluminum with big resistivity to same extent. Such loss becomes so large that a frequency becomes high. 
[0051] On the other hand, when the resistivity of Cu is set to 1.0, the resistivity of various metals is as being shown in 
the following table 1 . 
[0052] 

Table 1] 





Cu 


Ag 


Au 


Cr 


Al 


W 




1. 0 


0. 94 


1. 42 


1. 51 


1. 64 


3. 18 



[0053] Therefore, in this invention, in exceeding 1.02 times in spite of having used the electrode material, in case 
irregularity does not exist [ the die length of the edge of a metal membrane ] Cu with low resistivity, it turns out that 
only a property equivalent to the case where irregularity does not exist using aluminum is acquired. Therefore, it is 
desirable preferably for the die length of the edge of a metal membrane to be 1 .02 or less times of the die length of the 
edge in case irregularity does not exist. 

[0054] In addition, in the 1st and 2nd example of the above, although explained per manufacture approach of a dual 
mode band pass filter, this invention is applicable to the general manufacture approach of the resonator with which the 
metal membrane for constituting a resonator is formed not only a dual mode band pass filter but in the dielectric 
substrate. 
[0055] 

[Effect of the Invention] the electrode and ground electrode which constitute a metal membrane and an I/O coupled 
circuit from a manufacture approach of the resonator concerning this invention - a ceramic green sheet - the 1- the 1- 
by which imprinted from the 3rd imprint material and these were imprinted - the laminating of the 3rd ceramic green 
sheet is carried out, a ceramic green sheet layered product is obtained, and a dielectric substrate is constituted by 



calcinating this layered product. Therefore, the irregularity in the edge of the metal membrane which constitutes these 
electrodes, especially a resonator can be reduced effectively. Therefore, the small resonator and dual mode band pass 
filter of loss can be offered, and it becomes possible to reduce the power consumption of a resonator or a dual mode 
band pass filter. 

[0056] When the die length of the edge section of the above-mentioned metal membrane is made into 1.02 or less times 
[ in case irregularity does not exist in this edge section at all ] die length, loss can be reduced further and the 
effectiveness at the time of using the metallic material of low resistivity, for example, Cu and Ag, as a metal membrane 
ingredient can certainly be expected. 

[0057] the 1- in the 3rd imprint material, when the process which forms the electrode and ground electrode which 
constitute a metal membrane and an I/O coupled circuit on a support film, respectively is performed by the 
photolithography method, electrodes, such as a metal membrane with little irregularity, can be certainly formed in the 
edge. 

[0058] In the resonator concerning this invention, since the die length of the edge of a metal membrane is made into 
1 .02 or less times of die length in case this edge does not have irregularity at all, an insertion loss is reduced and 
reduction of the power consumption of a resonator can be aimed at by it. 



[Translation done.] 



